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(54) FUEL CELL AND MANUFACTURE OF FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a fuel cell which is small and- 
simple of structure besides easy of incorporation. 
CONSTITUTION: A rack 20 is made as a plate-shaped 
member out of thermosetting resin low in crystallization 
degree, and at one side are made a plurality of engaging - 
holes 22, etc., which can receive the projection 115, etc., 
made on an electrolytic film member 1 50, etc. A fuel 
battery is completed by setting the projections 115, etc., 
of the electrolytic film member 150., etc. into the 
engaging holes 22, etc., of the rack 20 made this way, 
and stacking them, and attaching another rack 20 from 
above in the figure, and then, adding heat to the racks 
20 so as to increase the degree of crystallization. If the 
degree of crystallization of the rack 20 is increased, the 
rack 20 shrinks, and the interval between each engaging 
hole 22 and the next becomes small, and pressure 
working in the direction of stacking is added to the 
stack. As a result, the stack can be pressed without 
providing a special press member, and the fuel cell can 
be downsized. 
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(54) [5fclfiro£*fc] «ER«ai**tfjBKRflWi!l©SBft&j* 



(57) mm 

i -oo^vo 2 o£ia*-tai^e.ssytti-ffc&, 5 7> 

2 0f=K«fti;t, MA4bjK£jitt3-fr-C5E«-r*. 
T#«^2 2 0MIH*«/jxS < fry, «JSttl=l*, «JB 

a^s £ta it -s. c k fr < an* * toff-r * c i *<v * . 




(2) m ffl¥- 8-791 5 



* V a £&san L r «c « an * £ *r-f -5 fttttft 

K«jg{*ro8js»sii=>eofcfliai=Ea*^-5«isp«* 

WE*«»*fcl*1ine«»*S?a— ;ua>EE«tM*l=» 

vreiiflma>«tE«jifl!i=SM-r«si=. iaiB«^gp<k 

tt««*»l=ltIB»ma*fcl*lMB«» j e5?a->H=R 

as. 

[»*«2] wriB«iffl*r©i«ffi-r-5«t«^ffli*, s& 
meMiH-«tt«*«*iireMtt-r«««rtta>nRiMJb 

***tt©MI«BlT l=»J* L T 

jfe. 

[»*W4] tirEa«{*£f&E«SWfcT?fcaJitt<B 
me*** * f= lifitrEm i? a — iua>t»e«Mitr i= m 

lttEttff£ffir=1ftE**»« fc MttTEtft'E va-;U: 
Kit &tifeffTGff ft«ft «6 * ■e-TltrE«SP»l=K*B 

[»*^6] R*S5Ett«)«s»®jfea)aia*a-cfc 
itrEttfffttwiiKxaf** me* 

«j6*fcl*|iIEBjfe^^a-;USSraUT«|g»:4: Lf= 

»i::ttaji(ti=i»jiK£:h.&tt*tta> 5 *.&«tg-r ««« 



MEajixfico^iz. «rEMtt-r«ttff«aa>nH«. 
«rE«*«©i«im8iTi=iiJHS*-it*Jttaxa**-*-** 

««es<bs«)!»a<btta8ii=«fc y Bsttiis-c'* y , 
mrEiteiaxatts fiEfl!iffl5«-^iD^Lr$ss^bs$iiAp 
•r«xa"e**«*a6B«fl>«»ma©«aara. 

[O 0 0 1 ] 

. imm±a>nm»wri m*wbn*vm#n 

[0 O 0 2] 

[ftSSOSffi] fit*. Z0m<7>t%ftW.&t UTIi, •Ero 

1-121267 -v. aJHttsajs-r-sma 

»©ajiai=ftffl , <-«aE*B»wffiaj&jitffl^rit 

fcaaasLT^s^ajfe cmi*. 4#bbbs6 i - 1 

4 8 7 7 i<aS5*itlT^S. -*t&©J8» 

ajftiz s ^TibKfi<imajft»o'>'s i^ajn* * » a l k 
i=c«>aji«:*aHt- tea. -jtic^<roms, s fe*a 
ji-r*i:*«»«)»«aa*aiift«>-r*.»i=j:yaji 
©ime*««tt* * T?fc y , m^m&mmmtfsimt}: 
ttanwaj&ft0!>'j>&^aji*£»/*u ^<»mm#z 

[0003] 

ffi©fc,R*ffll**«*4B;feT?t*, aB t*£aif LJS&ttSB 
»r»»«ltfcakl=<Rfl)5&S*«tyn*<i:l+*itf'S:& 

-r. «»a, s fe©ja#xa*<asti= & « t t> ? &sii*<fc o 
fc. *fc, mamroajiBBicftffi-r-ssff^iBaRrffi* 
j&A*m**jJM9Mt&-ci*. fc^*3*y*-*-xai*fci^ 
a<, tbswmmiteaa>'>^^t^a®tt:Slcmmjfeo3a^® 

[0 0 0 4] C*l&CMBf*«{fc-CI*. 

[0005] *i6Bja>^mafc«tt;jai^ajteros!ijt^ 

[0 0 0 6] 



(3) 



9 1 5 



mmLxte&mm&zm-tz&n'mxix&^x. mmm 

<*©w»»iflie=»-3fcfliai=EB**i*«i«w*«*» 

BtrlHmm/ s fe*fci*«rlBBjfe ; Ei?a.-;KOl!r82fflas»i=ffi 

«JH*l=»*rt-*EI=. KrlBfiK-d-ff t CMr?ffi«c4ftflk« 
IWff-&ffl=1trEl|Lm&SfelifflE*& 
^ i? -;Hzi6lt b *tfcfirE«£6|S * teT«Jf U 

[0007] cc-e, «rE«m«ai=fci*-c, ffrEflilSS 
Sfloa5»*fci*/fcj:i;s«^<*o!i*iti=«tysBi«-r 

•T-5c:±:tT?£-&. *T=. l»»i«m«ai=a3IA"C\ HrlE 
$ fc-f SIS*. £fl3J$ L T -5«fi£ i -r -5 c 1 1 1? # -s. . 

[ooos] ^BMomnmmom'j&ysmit. maa* 

a*fc littEB&'E i? ^ — JuaitTEHtftt icfgftJrf ^fll 

ttEmaa * fc ttitrEaa* s> a. —Mzmmt « ■ i=«r 

Effdffi£«ft^1IBttttffgffi««ftKJftr«ttff«fll 

[ o o o 9 ] cc-e, ltrE«s»«Jfeco«jt^5S(c &n 
r, mEBBftBKBxai*. b£-*-«bb6B£. tt 

E*B»*fcl*«rEBi6 i Ei>a.-,IU*«B LT«JB(*fc 
LfeBI=ttBBftl=»ft3*i«tt4Ba>3%ttRB-rft 

r«ia-e*y, fflEVBxaoBc:* fiijER8-f£& 

«tTEfl!ISIJ»*««afcJSa>SHEfttt«8BI= * y »fi£-T4 
xfi-cfey, BEitiUBxaf*. ltFEfillSB«**Df^L-rie 

a<tffi*Ji*p-r4xsi»ft4flifiEi:-r«cit.-c#*. 

[0 0 1 0] 



-;uiz ss it & jifefltttt $ s -htt maa* f= lis a 
;u*aji-r-5. crofcto, msa^fctesa* 
i?a-;K»aB4<sjstsy, £»©maa*fci48a 

[ooi 1] »*8 2&J:U3E80BflB&i4* fiygu 
ad*.*,, *Baw*fcr*aa i E5?i-;nBa> 

J3. R*B3eBa>B*B*l=£H-« r|fBi3a»Wj iz 
14, ^£l=l*i£Wfci©iai1-©&Tj&<£rf:*i*. BP*k 
BrBBfrTtfilJlBLfcai::. 4X$gfJ<7)^ttO*lS]lc^« 

[ooi 2i »*a4Ett©fflE«»aai*, as*** 

■5. COSJITLI*. «*4#X.*f=l4Bfl;2rxfe.5lM4}fr 
[0 0 1 3] *»Mfl)«S»BaoSlt*SStt. &£SPff2 

fiExs-emma* fciiiaa* i? a.— ;u©«tt«i=»«w- 

maa*fcl4Ba^i5a-;H=JSM^*Slc«^fflli:« 

«att&tttt*ff£aft»jft-f ft. aiigt 
I*, C5 LTJKfiE**ifcfll»*r©««^ffl»=*Ba*fc 

i*«a^i>a.— ;n=!ftit&*ifc«^fiB4fii^*-e-T, fig 
smfcmsa^fciima^i-^a/f l. im» 

a©«S^fSil=fclt4«^«UKfiKxai:tt«^«»fi)cX 

8£i*iH*PT?&y. «^»»^xa©ai=tt«^s?» 

»is*sfe. fe-siM«fl(«.ffif»fiKxa^tftfl(«tti{»Axa 

[ooi 4] s*S6fc«fct;7Ett©«s»sa<o«Jt* 
ttffft«*i»iiEx8-c„ »ffi-rs««^si5$. mm 
a*fc'i*«a^s>i— ;u*«jb Lxmmtot ttzmzm 

**i*»»-r-5«^sp«>iffliHJ*i±i=»«L. asxao 
ittiixa-e. »«r**«$»fl!)nnm*. 

B.jjtfimt> 1 ). maaiH*fci4Ba*i?i— ;ura©ffiM 

A*ffit«:y. «5«liarortfiP«ta*</jxi<j{fS. 
[0 0 1 5] 

w-r*. iaii4**w<D»®*-3iJ£e!itL.T©«»® 
ai oa)*t.a*c9*^-*»aH. H2i4j»»aai oro 
ia$M«r«R«B. B.3i4«»«ai o$m«-r-s 



(4) 



*$BB¥8-7 9 1 5 



[oo i e] si ic^-r^ic. «3ss?6i oi*. mm 

MH»*t 150^/^-^200(1: A£P*M* 3 00A 
fccfctf 3 O 0Bt$8lLt§§»l»1 5 <h. «Jf <* 

h4 2 0<h. |ft«^L/— h4 2O0)*&lcn«l=lB 
iSM2O0I>K^l/-S43Oi, *IJH*1 5£ 

a»*fiKz»ofc«ffi^&tt#-r«2oa>7^^ 2 o it 
[oo i 7] »jn*i 5i*. i2i2[Z7F-r c fc3(^. wrx 

,K«M#1 5 0^2 5 O i!: 2 *2 

o o<t:^££*i§i1i?t!i<t. #£PSW 3 o o a£/c(*3 o 

0BtS3»i0)a§-t?aBLfctfl)tfcSo mmnm 
sp»i sol*. B3j3*i;sa4ic*-rj:9iw. m«?Hm 

30d:, 2O(Dlg4 0t, 7U-A1 

ooB^6i*StL, 1SII3 oconSSJ^^U- 

A1 OOAfccfcl/1 OOBtft»lfcttBt»iai 8 
Olcj:yft***iT-{*i*:oTO*. *fc* KffKH 

3 oa>M«i=i** Bffi4o^iB«**ir-9->hV^^« 

[0 0 18] RSSB13 0I*. 7 

^xmttnio: y »***tfc»* i o o *i m&o l 2 0 
o/im0tK*>£iurefcy % i>*»rft»«i:tafi 
stt^^-To 200111401*. mzBtmmt&frt>i£& 

PXKI*. ««i:LTa>a**fcl*S*i: 

£o ^01(8113 0^:200)114 01^ 2 0011 

4 0A<1)BII|3 0S«^> hW ^^*3ftt Lfctt 
fiST* 1 O 0 0 C&l>L 1 6 0°C#£ L < I* 1 2 0°C£l^ 
L1 5 5°croaSt\ 1MPa {1 O. 2kgf/cm2} £: 
l> L 1 O M P a {102 kgf /cm2} # £ L < I* 3 M P a ' 

{ 3 1 kgf /cm2} §l\L7MPa {71 kgf/cm2) (DEE 

*PX|::£yff£j£L*=*<. 
5STfc* 0 

. [0 0 1 9] OOAlt ffim 7x 

</ — ju«gg, ^ij7i-i/>tW7^K(pps), 

*'J7 5K») |c*y»***LTO* 0 0 3 1:^9 
|Z. ?U-A1 O OAttjE^roWttttSMffc LTff2/£ 
**VT33y. 7U-AlOOA0*Ai:it 1SI13 

o 33 <fc if m m 4 o « (z j: y j& * <* *i * % a m £ m s -r * 

7U-A1 O O A(7>EgPS(Cl*. «J1{*1 5£ff2j£L*:f& 

i=»an* i 5*»jBaraicjiin-*»»a>}»aMM*ai* 



1 4Aas£t/l 4B*ft"rR»0>*l 1 4 0A< 

##smi 4 o-oftsimiii*, ^jf{*i 5*«ii*fR3[c 
xart'fttttfxsuii 2Aj3*tf«»*xa*i 2 b 

*ft-TJE^o«ftfl.i 206W1 3 otfMSiit^ 
ca>«»fti 2oti 3oi*.-b— »«^4Hai=*# 

(CK«S*tfc3ll 2 8W)S4*ltl^o COSl 2 8 
l*s «Stt1 5 3^*^«l+6ihfcfc#lz«»B.i 2 0<1: 

siii?ii 1 o tz&m+zMitxxmtci*&miix<DM 

ttifc*. JBSfl.1 2 0 0)fif»(R|l^of:7l/-Ar 

0 O AOftmUOiffimiZlt. 7U-A1 OOA^b^t 

aj-rjzoiz^u-Ai 0 o Aomft* y»o««o>iaffl 

1 1 2j&<»ja**iTo*. 

[O 0 2 O] y U— A1 0 O Bl*. 7l/-AlOOAi 

B-<D»»(c<fey^fiK**iTtey. osui 1 2«Mavc 

H— OBttSLTO*. 0»1 12J»<7 

U— A 1 0 0 Btf^giMZOOTI*. AlOOA<h 
IW-OW#*«L. *0>tt»i**tt-r«. 7I/-A1 O 
0B(Dj«4?Ll 3 00)**»lRlici»ofcn«»a)«iB5l- 
I*. 7L/-A1 OOACDfiSM 1 2tH-»*©£i«1 
14 *LT05 0 

[00 2 1 ] CLo LT^^^tttc^U— Al O O At 1 
OOBlt ft^U-AlC»a**tfc»1 2 8j&«*HH*Ir| 

1 1 2tO«1 1 4 ttm^-tZ&OlZfa £ ^fri*. ifr 

7 1/-AOJWM i o(DS»SPTa»HK3oa)n» 
Lfc««-c«»a i 8 o \z «fc y*f*hti* 

»rit**tfc»i 2 8i*. nM^nfntx-r^B^tto 

tt^o tfcs 7U-A.1 OOACOfiSiil 1 2i'7U- 
Al OOBOdbaJl 1 4 1*. -fttSotlffillStt 
1 5O0ASJ1 1 5 

20tl 3 Ol*. [rJ^I^O 2»<D18»B.1 3 5 Afc£ 
tfl 3 5BS»*t4. ft 33. SlfflWTM*. ft»ffll 8 
Oh LTI*. m«IMM3 Ofi«fctf7l/-Al O O Afc«fe 
1/1 OOBt(Dtt*tt«3J:tf»^ttlZ«^fcX3ie*i/* 
Offi©SU$ffit>fco ffi^»Jl SOitUTI*. X^i/^ 

5HTfe*e 

[0022] mm® 5 oi*. ^?LK-e*xaattt#-r 

*a?L*^4 0%ftt>L8 0 %<7>tK— ^T.'h— TtOlCcfc 

y»***iTo*. Ei2iz^-r*:oiz. ftm«i5 0(*. 

JE#»a>tttt»tt-c, S«aKSP*ti 5oo^m?Li i 
orcTa«^-r*j:5wa**iT*3y, ^co-sizi*. 

^fTlcEHSftfettRoy^se^W^SttTO*. c 
oy^sei*. 1SIIM1 5 0(Dti4oa>$i^ 



(5) 



M¥8-7 9 1 5 



[O0 2 3] -ir/<U— $ 2 0 014. #>£JEffl8LT 

fcy, till 3 0 <h 2 00)1(1 4 O ^ 2 0(0119 5 

0fc|z*y«rt**t4*«}fi«.l«**<i:f« H2lzSR-r 
*/<L/-*2 0 0lt IE;fr»<Dtttt«M*£ Lt 

»«**fcjsy. ^oESRaizii. ssskspwi 500 

(AttA) 2 4 0*<Jf£j$3*LTl^£ o C(D*aE2 4 0 

14, SfltMBtttti-soaftttAi 4o^^ic. «jf{* 
4bsm«), *fc % ft»»a2 4o*snBizi*/« 

flUUMWi 5 0|z|ll+6*tfc«»B i i 3 5 Afc«fcU<l 

3 5BfcR-0)ttll:H-©?l (ffi*4dFL) 2 3 5« 
**lTl**. C0)«J|47L2 3 5t,m«?gMSP«1 5 00 
SftTLl 35AfcWl 3 5Bt»|: % «Jft*1 5 £S 
JI»lRll-JM-r««»#XSlE» 1. 2 A£*tfJB*f#xa 
81 2BSMt«« 

[0024] »a«#3 oo ai*. ^^ai*-*> 

fCj:y^fit**lTL^4. JfrttSM* 3 O 0 A I** I22|C^ 

stirey. M-rtBonHi::!** mHumm i 5 

oa>BBI=:Kl+6#ifc>&fflai 4OtH-0)tiIl:H- 
<Dn (ASI?L) 3 4 0*5J:tf3 4 2AW*tlTlN-5 e 

z0^?i34ofcW342t, VMumittri 50 
o>*ttB.i '4 ot*ic«Kn*i •5t«ji»Biicjta'r*' 

am 340^342 oiHici*. ««x nfiitr 1 5 o icia 

l+6*lfc«»Al 3 5 A&cfctf 1 3 5 Btfft— OttfilC 

n-o>a .(«»a) i 3 3-5tf»rt4#i-ct^«. cmjb 

?L33 5t,, WffiJtBtffltfl 5 0 0>K»?L1 3 5 Afc<fc 
tfl 3 5Bi:ft|i»I»:i 5 *«J|*ftl=Jt9?6«ft 
*xaii»1 2 Ate*tf«»#X3iEttl 2BS»«t4. 
[0 0 2 5] fttt«M*3 0 0 A<0B»flBISP*M 5 0 0) 

i oiz*aa-r'*tt«(ctt. «&o>s®j:yffii*a 

itt3 5 4tf»rt4tltfey, C(7)|g^§jJ3 5 4ICI4. 

ffl»0>*RT*:'J?3 5 6*<»j**;h/c^« 0 
5 61*. «Jf(*1 5i**tfc|Bl=. 

2 00 £T?Jfrttftt{*<Dfflfi&3 5 8*Mt^o *fc. C 
C&fBgglJ 3 5 4 f4, ^^<DttSl3^/S^tvtc2 0(DAai 
?13 4 2^2O0»3 5 2-Cl84*lt6y, tttttftt 

3 00AI1 -*0>»ttB.3 4 2^65ftffliat(*A««S» 
3 5 4f:»AL, tt*G>*ttA3 4 2*&XUnr«flttt 

iftott^. fc*>\ siM-of*. «s«is 3 5 4 icttst 

0^3 5 6S8SlttJft8«*fl)IIS3.5 8 £!&J$,Ltz 

2 00^713 4 2 *Stttt*aifcea« LTfttt 

»3 O O Aa>Bl2it>G>±ffli:Tffll::li* »a«*f3 00 
[0026] AttSM* 3 O O B I*. 2 3 52 OK 



H^Uttl^ >&ttSM*3 O 0 BI4. ^aJ«300A 
-0l*»fiffl3 5 4 ta»SF*VTt^l^»ftO>tt«lC*5' 

2 00»9?13 4 0t©MaJ3 5 4^2O(0ltl8 

[0 0 2 7] >-StM10lt, 

ic*y»j«**irL\*. or*. 

1 036^6«**wytt-ru*ii^4 i 2**-r«jft*i» 

ivofe/* U— * 200<t H-<D»«|Z»jfc *ftTl**. 

;M»*ppswtw) i=*y. wi/->2po 

[0 0 2 8] X>K?U-h4 3 0lt Mtttm («* 
(4, 71/ -^*«*> P P S * * IM* F R P HCDiMflg, 

xt->ux«(daji*) icj:y»ja**vci**. x>k 

»0>*««*rfcLT»«4*iTfcy. ra»<z>5*'*tfta> 
tt«lctt^2oo)Pmci*. ««¥SBI«M*1 5 0fl>HRiz 
SlfP>*tfcAttAl 4OfcH--a>Ml3EI--<0fl. (»ffl 
A) 4 3 4AfcJ:i;4 3 4B^M*^t^^ ^<D3fc 
8R.4 3 4A, 4 3 4BI4. Wilttl 5*«»*fil!zK 
4A*fcl*»»JflM*aEttl 4B0 
AP*fcl*HiP£fc-r. x>K^U— K4 3O0) 

Afflfl. 4 3 4 A35^»«**ifc3a-CfcoTffiBlz)ftffl7L*< 

^*4ir^*l>32ia)**fflJt. ftiP?l4 3 4Ai:43 

4B*<»fijE**if=3Zl(D»5a<D*ft»i:f-I4. »8R4 3 
4AfiJ:tf4 3 4BtH-©a («*HFL) 4 3 2Afccfc 
tf4 3 2B^«*ilT^4. Ca>«»B.4 3 2 Afecfc 
tf4 3 2Blt 5MM»MCtltiiM# 
X3KB&1 2 A*fctt«»#X3tl»1 2 BCDAP^fcl^ai 
P *fc* |g]2!C^-r^ ol". i>K^L/-M 

3 0(D*8?L4 3 4 A£ 4 3 4 B^»fit**tfc3flt«tO) 

^3aa>n»sp4K®i^i*. issiMi 5oiz»«**l 

fcOftn 1 5 tH-MOdS»4 3 5At»dt$tLTl^ 

[0 0 2 9] ttJ3 % 01 *<&SJf{*1 5<D69tf|::E1I$ 
tlfc20(DX> K^U-h4 3 0lfc 5 0tfgH 

^fp]|3;ttoyiW*[pllcf6<t LT 1 8 0JSBHE*1±rBiy 
f4if&4i«« fiP*>. B4 , SI©i>K?u-h4 3 0 
(4. »ffl?L4 3 4 Afccfcl/4 3 4B^±»t?Sy. 
?L4 3 2A^i (tt*«B^F4 1 2^»«) fcft** 
OlCffiy tflf&tu B + feflJO>X>K^U— K4 3 o 

i4s »a?i4 3 4 A6*tf4 3 4 BtfTatfty, ibh 

fl.4 3 2Atft« (tt*MIT-4 1 2«) 

yfl-rt&Jt*. 

[0 0 3 0] 5f> 2 014. HHEIbttttflg («ittf. 7 
i/-;«, tK«J 7iXL/>t;i,77< K (PP 
S) , tKUTSK*) rzJ:y»a$HTt^«. ^»v^2 
OI4. H2(c^-r*5(^ fi*»a>««8Mtt LtiS 



(6) 



*m§B¥8-7.9 1 5 



I*. x> K^U— h 4 3 0lc^jS$ti/cdbg54 3 5 

*. S*8a>«£ft2 6 0>IRI|::f*« «^^2 6 t^ftlZ. . 

©8?fts£swi 5 o^fie*-*ifcdban i 5&&<s*im 

&tt»©K^2 2t, ttfflfiM* 3 O O A*5«fctf3 O O 
BlC»J8*;fcfc!a«3 1 5**-&RTffift1SWRa)«*&^2 
4t 3*M a>M*T?»fit*4lTt^S 0 

[0031] kkw&i oa)«aa>ii*rcoi^ 

6 7 V * 2 0 1tm < *»*t *±ERW L tzWtft 
izmrttt* (181) o ISfllSPtti so^lz 

^«*nfciQj^l 1 5^£&%lZtiklSbj&tiZttf'T?2. 

^oB»attsp«i so^^^^^aji-r^c^^-c^ 

MM&NB Lfcv ^20 £ttttB1bjfta>lMB4btttt» 
IctyMtS (182) o fittftlba^tMEIbttttB 

tCcfc^^^^2oi*. iHMbttttin«ita]fiK»'r«iei= 

*i& 0 tK'J^x- u>-9-;u^t^ K (pps) 

2 5 0°CI51±|CAP»L. C+tSl 3 0 0 C)aT 

B*bK*»4i::i*i sot) a>ajKrcBi»**tfc*s* 

«ttUA&B»a)K«btt«8B0>Afta'JK&«a(Oaft 

[0 0 3 2] SfclZ. C<D9v* 2 0[Zff2/££*l/;:&<£7X 
22, 24, 2 6lZ % «»HB»tt1 5 OiDCiWl 1 
5, ^0Ktt3 O O A*5J:tf 3 O O B0)fli»3 1 5, X 
> K?l/-h4 3 0<Dfl»*«to&A/-09^* 2 0K« 
Jf<*1 5£ff2/£U ti3-*<Dvv*2 0*B2*±tt 
3^&*y#l*T«»«»1 6 (183) o 

Z<Dt^^V<7 2 0<D«jBfflj&*&X> K^U-h4 3 0, 
$6i^b-h4 2 0fc < i:^-5t;M1 O * KB Lfc 
f£|*. 3 00»iI(-t!/^-^2 0 0, $t®5 0, 

isiistti so, mm«i5o) , »g»k3oo 

mnmzmi so, gtiso % #£pgjj*t3ooBCD 
mizmmrho mmmsoit. isiioti 500% 
aai 1 o\zfc^Ltzt$. mm&so<»iJxm&s a 

5 0OH 2 8 j:«tTfTlcft«J:9l3 
KB**. CKDJ^IUBBr**:, BffBBtHtl 5 0 

*ttA/-c»tt-r*ft«a5 0(D'j^5 6i4itfT-r«. * 
fc. »>s«-ci*. BBBBBtn 5ott/<i/->2o 
o *> ct tftmiitr i 5 o t >$£psj# 3 o o a £ fc I* 

3 O 0 B £ 3* 1±&«ftfl 1 QOt'SILfco 

[O 0 3 3] pitt&tMl 9 OKI*. i/'Ja->RTV 
zfA-\t>OU^>RT V=fA^ (Will*. Three B 

o n dft&mftUT.'rv h i 2 i i . =i — vtH> KOx 
**^«HilcKtt->Ua>*.Jn*fcMOS7) *<{£fflT- 



BlbBU:. a»tf2 0^L4 0, 5iatyi±A/K34 
S^800kPa {8. 2Kgf/cm2} &1*L1 000 0 
k P a {1 O 2Kgf/cm2} f fftWl 5 Ottftl^L 3 0 

o%8aa>tt«S*-ro)3Ei<»*Li^ iWJt-ii, Th 

r e e Bon d tt(OSStt#X^-^ hi 21 1 

9 Of*. iZ/*U— £ 2 O 00&|&(D/\^(DS5# (H* 

±«fcT»i=tt«-r«*»a2 3 5 animus o tmm 

^4"tt«t(OIW<3J:i;#7LOH3ZlJ5ina)«P») icBflrT 
Afflffl«3 0 0Aj3*i;3 0 0B<D9Htft»»J1 9 
0**flj"r«tt«ti. 4z/<U— £ 2 O OOOBflrTSttB 

[0034] Z5LT«a*«»1 0***Wltfc«l3. 

9y^2oic»*ftjiL-c«i»<b*t»J)n*-a--c d8 
4) % &kb&«5j*'*-«. 5 7*2oo«ift«» 
ip^^^t. K«fttt«mi*JD«B-r*a>^. 7^20 
<z>*»a>^-tt3S«/hs<a:y. 9y^2oiz»«s*ifc« 

^22 «(DiRttK <fcy7'^2ot BBXBff *r 1 5 

0, X>K^U— K430, ft$PSM*3 0 O Afccfct/3 
ooB£(Dtt«BBrt<SISnu 2 2 (DIB 

Htf/J**<tt«Cfcl::J:y«»BB9*ti 50(7)0351 
1 5**^LT8B{*1 5|C«»*ra©BE*Jb<ftla.&Jh. 

& e aafcfioiMni*. mx.\z&m&itmv>p pst^ 

^9 2 0$^LfcJ|$lfc 77^20S180°C^I^ 
L2 7 0°C*?£L<l*2 O 0°Cfc:^L2 4 0 0 C*TM B$M 
#V L 5 RMflF* L < I* 2 B»n«E UL4 MrMttM-r * - 
tK«fcyfrftfc*v*« 

[0 0 3 5] ^s/*2 0<&fiflfcft*«iitoLT7V$2 
0A«*«f4»T*B7l=*t. H7 (a) l*ffi«SA1b 
BO)**©^** 2orcB#BB«*M 5 03|£fflJiL 

fcttB**-rKWB* B7 (b) itmrnnmutti so 

W1tmmLl£VM<D?*j9 2 o«Mir*MUbA£itA] 
S^Jft«8*^fctt«**-rRWBI-Cfc*. H7 (a) IC 

^■r^^i^s i82-cM*hfc7 7* 2 oi*. 

5 0«lC»rt**tfcl&»1 1 5^*§^IZ«dt) 

5it?Ci:35<t?*. A>o««aK8M*l 5 0««Mi:« 
n-T4^i:A^T»#4«fe5l3«*^2-2*a>*#*fe«fct; 
&«^^2 2<DIHIHA^BS*tV"C^i**^^5^^* 

2 oicm»mmaj«i 5 o^s^^icmji-r*- 

l82tM4*t477*2 0ilttt, 
*fiR2 2tf, TJtmfl?l£mSWl 5 0(7>sfbai1 1 5(0 

PS) -e$>£0>a<i!£Li\> 

[0 0 3 6] C3 Lfc7f« 2 OICttSJrafcTttflMbtt 
«lg(D«flftfi*»aP*1i-*i. 0 7 (b) \Z7T.Tt&? 
[Z. «««^2 2 3^JR«L a C*«SCB0«t1 5 0<DdbSJ 
1 1 5^SU 7 7^2 0(!:lSlJiaJttl 50i:CO 



(7) 



ft8B¥ 8-791 5 



«S^5iS*ii7jn*-a-s. *fc. 2 2 rosgBttf/h 

£<£S«>-C-, SfifftHSWl 5O0>dbSBl 15^L 

»JH*1 5rt©m^®K30i:mai40<!:roS 
afii4 0i:^aa5 0i:<7>Jgflti. $Sffi5 0tiz/< 
U— $ 2 O 0$f=l*}fc£P6W3 0 O A, 3OOBt0S 

[OO 3 7] fcfc. 7->^2 0fl>JR^I*. 8&®<b148i 

momm. T.m2-ca>mtins.mma>^sia)is L m. xfi4 

■C*SS<tSOli7JDro/=46lC7 v V 2 0 l=*D*. b^l^SI 
tft|«J9p(=J:ySSfi (0!l'jUi» 0. 5%!&LNL5%) £ 
*Stfl)-CffcS. WxlS. 7'^ 2 0<&i|Xi8g5g£ 1 %<t 

£1 3 0°Ci:L. !|SJMbJt(0i§7Jn(Dfcifcl=7'y<> 2 Olc 
7JQ7Lt>*l.SajS<t:B#ra*- : £-4x-?*l.2 2 oxit3mtsit-r 

[0 0 3 8] HJSeiJ-el*. I84T*7?*2 0£. 

JngS-T-SBS. a«JM3 0l=K!HC^«ttfiT«-9X.«: 
CNj;9l^-r-5fc46l-> *B»ajfe1 OCOMSSl-lHM^^fc 
X> K^U— K4 3 O0>?%SJfl,4 34Aj3^t;434B 

3SS&1 4Aj3«fctfl 4BI=7*iP«tt:«t&aS^C,«J&* 

T BflfSBI 3 o A'lft«fiHp«fiB«T t limm. &.T 

fWMiCcfcy^jssixfcto-efetiis. angaroBSroftSi 

[0 0 3 9] $ &l=. . SSJS«-CI* V I!4t7'^ 2 O 

^v*2 0#ifc»Lfc*r=«Jif*i 51= 

ffffl-r-&a*l=*Sat-«>m* («'*.!*» 3 OO k Pa 

(3. 1 Kgf/cm2} ^ftN L 7 0 0 k P a {7. 1 Kgf /o 
m2} ) £»Jftt1 5lz*lS.47llff«BI=J:y««*lfi1 

*i»i::«*ftniii::je» tfWB s«t*fc»t*y , * e. 

t7vf 2 0©HJlfa»l=«JBtt:i 5l=^ffl-r-i>SS/l73lRl 

roaa. sutt&asiii 9 0(D->-/>*. 8&«nbi<Mijflio> 

L<t^afiE-C t «fc I* - 1 l*^lraT'fc-S. 
[OO 4 0] L.T^fiK**tfcK^mjfe1 Ol*. S5«B 
l=ES*^xf=x> K^U- h4 3 0lz«8^^Xtt$SSfi 

ttlT\ -»fl)«8»^xajSl 2 AfciSlbstfX^fcliSm 
#XO^A^8&fc<fctfl#l±l3SS&£: U 8*!l4;tfX3SS& 1 2 
B £B5*42fX * fc l*iHb;tfXtf>5ftA35ES&i3 «fe l/»ffi35» 
tLT, ^b73*xfc<fct;gS*4**x*SSi-B-lSs ®8?StlS3 
ofciftA/tmSEf £#xffli&5 8i=^b7ixte«fcu:^ 



a»<b*sic*«(T<t*5*t. fc*x*;u4f*a»aa=t* 

[O 0 4 1 ] 

* V— KSJS : 2 H++2 e"+ (1 /2) 0 2 ->H 2 0 
T/— KS(B : H2~»2 H++2 e~ 

[oo4 2] *fc. amaa&i oo>iS@®ro»ftizttg 
•r*-»fl)^spatt:3Ktti 4Afc«fci;i 4bo<&**o- 

ick-D-cfts^ajfei o*^ai$*i.-5o 
[0043] u±Kn Lfejutttaattaa-i oi=**t 
k, aawaswM 5oai=ia»i i 5««ait. 

Ml 1 B*t»«t4«*«2 2^7"^2 0l: 

mttzon* a<s?ftmsB*ti s om<oan-\ 1 5?$« 

o©rt«*tt**4.<t*ct*«-c». 

[0044] *t=. a«iaita0!>Maibtt«ni=j:y? 

•>-7 2 0$^jSL, ZOvyt 2 0(=a«gMSP»1 5 
o««M ItMftIA 1 o tl*ft[f fcftt, 7 7^ 
2 o ici»$7jn^.TiSaa'(bffi*ii7jn*-B-c ; 7 -;92o 
«S*ifeK^2 2©rJlHSaB»i 5l=^fiE$*i4db 
SB 1 1 5©IHBH«fcy/h*< LfcOT% 5l=»Jl 

f K*ttit«d«^<('< . 1*1*1 oS/M1btl»c 

*<-t?$-5„ 77^ 2 oi=»«**vt=aa©«^ 

2 2i:B^MmSB»1 5 0(0i£bSB1 1 5t$^LTEE77 

[0 0 4 5] $bl=. ?V<7 2 0<7)$aa^bS^187JP*-ti- 
T«^?5 2 2^$lR^*-fri)a)T?. «^7X2 2«f tBjg 
HmfiB*t1 5 0aj!2iSP1 1 5ft(D^M$^< LT 

-w-(b-r-5-i:A<T?^s. 7->'^2 oi=*y«ai*i 5 
<*>-<*. «8*4ajtei oA'mw«i=sffi*4xT 
a»»i=j:yr*ifcy*#tfcy^-*«>*i»jt-r*c 

[0046] CC0te> ia4-C77?2 0SiBit4 

o*<, 57f 2 0lc*axe»^i)igS-CS!ftli^*fcl*«^ 

0©ttH«feJ:0:«lll«T*l»Jhf*^i:4''C**. * 
fc, XfI4 7?^«y^2 0$7JD^-r*fS. 0$ 



(8) 



&M¥3-7 9 1 5 



[0 0 4 7] SlJSWei*. «T<B«SStBt6Wl 5 01: 

asm i s ski**:**. a»fflici«a>w$-cia«i i 

fix H8|i:^Lf=m«HlBfiS»i 5 o ACDcfc ffli:: 

*«#«Bt8ii#i soa^mi i saiz^*? 

^^2 0lC«^^2 2$Ji$/SL^^ SWSBtSMtl 5 

[0 0 4 8] **«=ei*. *tt»»*Jl 9 0^1^ 
Jb<* 3M4tt**Jl 9 0lZft^-Ci/'j3->^=fA»0) 

3t*<pi^. *fc. -ws«-ei*. 3 *t 

»®-Cfc*o *fc. *8»tt3 0 0Aj3J:tf3 0 0BS 

[0 0 4 9] KIKfl-ei*. ftfMUlM 
7y^2 0tB<#««S»St (111) LfcfftU:* <g 
ttA1baoMK1kttttlll= j: ^77^20 (IS 
2) Lfc*^ v^^2 0*'»fiELfc8klC#»tt*^flt-r 

[0 0 5 0] HiS#J-ei*. =Ett<7>2 0©77» 2 OlZcfc 

l=KBa6« rLj ■*»O7^^2 0A*ffll^*«rtt»ii 

T'fc&o ttTI=CO> TLJ ¥TO7'^ 2 OAStt^) 
tl>Iii5 0, ^^2 0 0, ^-St;i,4 1 

o ( $fe^^u-h4 2oicoiNTii. mm o&m 

HtM^l/-*2 0 0»tH-Tf»«, Kfttttt** 
rtr*«*JUMMM 50A, ?%»«300AA33ct: 
tf3 0 0BA, X> K^U— h4 3 O AlZOHTI** 3 

•t &$m-£tz\*&ftt E-<Dffl*t*fcl*»#fz|*H-G> 

[005 1 ] 'rtj W<D7 7^2 0A$*t4»»l 

7'^20A|:i«?Iiai«1 50A?SffiI 
U ?f> 2 0£|^— ^«0>H^L*t^^^^SH*± 

20AI*. 2O0WW2 1 AfcJ:i;2 1 Bt % 

***iRia>»'C9oat«:««fe9»$LrBTffi* TLJ 

Ltc^tt^ LTlN^o SttfiM* 2 1 Afc<fcl/2 1 



2, 2 4, 2 etm-0)fo'£'r:2 2, 2 4, 2 6*^- 

[0 0 5 2] fMPXRffittl 5 OA, 2frffl«Mit3 00A 
AfcefctfSOOBA, X>K^U— K430AICI*. * 
hfilSOOMi 1 5A, 315A, 4 3 5A3&W 
S*l/Cl^4 0 u(DClSl 1 5A, 315A, 43 5A 

i*. swum o*««-r**»»i-»rt**tfcia»i 

1 5, 3 1 5, 4 3 5|CifcLTa)***lRia)**3&«lfbfflJ- 
1 1 5 A«0)R*ajfc*lRia)**O2tS*:ltJS<»fiE* 
*/Cl*«. dbSPl 1 5 A^<Z)fi^lPj<Z)fi**J8fia?l6 

1 oc&aan i 5*j;y)s<»«t4a)it n_j 

(D^y* 2 O A(D«^2 2*(CB«ajffiSP*t1 5 OA 
• *Mlc*«>at?fc«>^**. IP*». dhSfli 1 5A^ 

a>«#*ift«)*aF***^2 2*rcTflE«ft-r«s«i= 
mmnmzmi 5 6a**^?*2oai=«» 

O A**«»Lfctt(D7?$ 2 0AM^2 2^|C7)fi 

**iaa>H«nicttwnB36t±i:*A<. tsiis*ti 50 

Afc-tz/<U— *2 00**»tt»»«1 9 0T*tS^LT 
Mftft-ftftLTlttCJ: 6W7*;?20AO 
lt£a^bffiOitJ!flJ(DXS(zff 7^2 O At m«?M^SP 

»i 5 0A»ta>tt$5ifli36«iitp-r*-fci=«fcy. m* 

SBtSMM 5 0A*3WMCfcl*^. 
[0053] J2l±RWLfc TLj ?if^7 7^2 0Af 

[0 0 5 4] *96^0>m2Sllfie>JO»»m^1 O 

Blcoix-C. Eli oizat-5#K88'r*. Eli 01*. f 2 
XXMaiBMMn OB(0lSig*«^LfclttB^|git?fe 

4o B2Xft0iaftm*»i 0B**ww-4*«Mri** 
mi xktto«*Mt&i o.*«rtr**«s*tfcH-<D*t 
file* y»«s*irtsy v fl»a>»«tiifc^TW-a>» 

[0 0 5 5] H^-T-5J:5C JB»«t61 OBI*. m?ft 
^Ei/i— ;U4 5 O A^iife^va" ;U 4 5 0Bt*7^ 
^7 2 0 Bfcm^L. ClaiMllC*— 5^4 I O, 

^b-S420, X> K^U— M 3 o$s*y#tf\ s 
l=B|jftL*l*9*$ 2 o B*H+±ffl^6»y#ltT« 

[0 0 5 6] tai^va- ;i/4 5 O Al*. El*^fflW>b 
■feAU-^2 0 0, 3t0PXRffittl 5 0BB, -te/<u— 
$200B, H»ftB«Mtl 5 OB, -tz/<U— $200 

b, m^Mmaj«i50B, ^aigij«3 o o abj«i 

LTffi^^ti^o mf&ftHSWl 5 0B*5«fetfl 5 OB 
Btt^L/-^ 200B^J:i;20 O B B £ (DWlZl*. 
■#L«U^ 0(D»il5 0i:^-OSi 

«A*iB11*4lTLx«. m/ : fe : E^^~;U4 5 O A$mf&? 



(9) 



f&£tlXl^Z>£lW\ 1 5B, 1 1 5BB, 21 SBfccfc 
1 5B(*. life^ya- ;U4 5 O A&mtfLLtzt£ 
lc**i*;fc**U £#£LTibSP4 5 5?ISt^, 

»1 5 0B<t^a]SW3 0 0ABf*. 1 9 0 

lC*y«J»**tTfey. litt5a-iU5 0AI*-» 

[0 0 5 7] S&^Ei/o;— ;U4 5 0 Bl*. ?tiPa5*t3 0 
0BB*R^t«;6^5a-;U4 5 0 A <t 0>«M*"C 
tiWt**lTl*4 0 Jfr4P«M*3 0 O BBI1 M31 5B 
*Ktl^T m 1 SJfcfldOHMPSMt 3 0 0 B t P-0>ff2#£ 
LTfeU. GSP3 1 5 Bl*. tf*£PS5#3 O O ABOGSiJ 
3 1 5Bi:H-0M*Ltl>*, 

[00 58] 77^20B I*. #&#*B?t!l 1 007'^2 

(3 S ^y^20BlC|*. 2 O tR- ff2tt<D20|ft 

2'6(DPfllCli, l^i/a-^^S 0 5 0 B 

lC»J**;hfcia«4 5 5««$Wtttt«ftC0«^2 2 
Bj&t»J5fcS*LTl*4 0 

[oo5 9] &2mmm<Dmnm%n oBit Hsizei 
*Lfcigaa)isi £ r^*2 0B*R<*»*ta> 

MLs ju*«*«i+«ISj left**:* 

a>l=*-dlvcKft£*i«. SP*>. 7^>20BS 
^<I81IM1 5 0B, -fe/tU— *200, 
«3 O OA^<D#^#£±3$(D<fc?|-Ji2;$L. 
«L/c«-^*tld e fcym/ : fe^^^L-;U4 5 O Afc<fct/4 5 

oB**^«-rt* (I8D o ;U4 

5 O Afc<fctf 4 5 O BlCffSJ$£;KfcfiSii4 5 5 

^oi^i;a-;i,4 5 0AfcJ: 

4 5 OB&&%\zmm?&ZttfV£&&?\Z&<£K 
2 2B(D^$^W«^2 2 BCDMPHSNftLfe 

=7v>? 2 o BtttttAikaoDmMbtttta^^yM-r 
* di2) o ca>fi«iaiba(DMaiktt«mcj:«7 
^^2 obi*. «xi^ppsiCcfcy^-r^tia)i:-rtL 

I*, mi iWJi:^(U77^2 0SPPSlc«tyM 

[0 0 6 0] fti:, CO^-/? 2 0IC»ffi**Lfc«^?5 
2 2 B, 2 6 1::. l^vo.- ;U4 5 9 Afccfctf 4 5 0 
B<7)fi$&4 5 5, X> K^U— K4 3 0<7)dgiJ4 3 5 $ 

■T) *hi o*±«^&ayf*itr«»«5fti ob*« 

(183) o BTfe^^i— JU<D-k'< 

fc*#«?fti OB0)7^^2OBiz|»**n7Lrttfl<bjt 

**anst*- (i84) . flmwtti oB«s*f*. - 
0^ 2 o b t»«fctt«ffiicj: y rai«s*iTi*4a> 
-e. »i SJ6«fl>7^^2otra«i3ttflfta<DiSinji= 



fflMRffi-T^o «*«2 2Bfl)«IWy7^2 0B 
tf^^a- ;U4 5 0Aficttf4 5 OBtO)«*3iJS 

tfifirau **r***ft2 2Bfl!>Mltf/hS<**c 

tlZ&Vm ib4 50Aj3J:tf4 5 0 BCDflftS 

4 5 5$*Lt*»li6l 0B[zaJB*fRl<2>£E*^*a7t 

[006 1 ] cid L-c««*hfe«»«ai OBI*. X 
>K^U-h4 3 0lcjSS»**x«J&KS £ 

fej:i;«»#x*a-frtf. mfiMtH3oa>Hflu:Eiid 

[0 0 6 2] UJhBHLfettftBftl OBlZcfeftl*. « 
Tfe^i^ZL— ;U4 50Afc^tf45 0B*»J*Lfc8fcl::. 
l^ya-;i/4 5 O Afc,fctf4 5 OB£«Jf-r&<D 

ttfWtefcO)"^ S*4B?fel 0Ba)14ffi^<nc,!: 
*<T?£. ft*Mlttl 0BSOl4«^7^Sfi<tS 

C<t^T^^o CCD*. ttlXtttt<8&tt«%1 Otf# 

■r * a* m t m - cd a * * * -r * • 
[00 6 3] *ic*»wa>w»ftW3a)*ifc«i:UTa> 

8**4®;fei OC. Hi 1 l=»-3#Ri!W*. Hi II*. 

fe^c *3XftflaiKHB;&i ocsw^&OT 
1*. mi nmmowmnfci o*««-r*#»«tw- 
a)*t»i=*y»«**tTtey. 7**2 oc6j:tfiaw 

-<DtWfi *tf B-0«#lcol*TI*B-©»**« L 
[0 0 6 4] m^-T^cfc^lc. jK3ftS;fei oci*. mm 

»««Mt1 50C, 1 50Dt £ 2 O 0<t. 

3frSPSM*3 O OCA, 30 0CB£. giBf! 5 O £ £ v 
•;/*2 OClC»«U -toSHMSlz^ — 5^-;U4 1 0, 
ffig^l^-h4 2 0 f I>K^l/-h43 0C$«l|<* 

if, HI-H^LftU^^^ 2 oc$H*±»^&»«J# 
itr«***t*. «»B7fei oci*. S«HiBSU»i 5 

OC^SMSmStJWl 5 0DtA<SSI^SJl**tT^ 

[oo6 5] ms?am95*ti 5 oci*. mimmmnn 

1 5 0*iQj^1 1 5 0)*fiIfZft< Ufcft*^«f^fiE* 

ttxfiy, ms?a^sp*ti 5odi*. mi^JS«<DBS? 

StJgSWl 5 0^t>db^Pl 1 5^I5^yK£t^/■riE^^|C 
^/5t^^rt>^o £fc. ^SJ§P«3 0 0CA, 3 00c 
B f X>K^U-h4 3 0CI*. ff iXKffl<Dft£P8Mt 
300A, 300B, X> K^U— h4 3 0^bClSP3 
15, 4 3 SS-t+l-fttBiyR^fcjE^ttlC^fillStl 
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[0066] ^^^2ocii. mi nmmo^vz 2 o 

01 1 (Ztf-TJ;^!^ iOftl^tt»*ti:LTM4*l 
Tl^o «(DJS»rt«l::l*. 7^ 2 OCOfi^jfti: 
fift*lP»c«ft(Da2 2CA^fiE**tr^'*. 2 

2 C liftoff MSWl 5 0C#**W*tt«lw»rt*;h, 

[00 6 7] m3Hffl^J0)«Jl4m?fei ocit fglSgSE 

£naaxaKJ:yaa**i«. sp*>. 9**2 

oc*»<aaitBMM*i 5-oc. isoD, Wi/- 

$200, fr£PSJ#3 O OC A^<7>&aJtt£±iftO)ffS!i* 

rr»str* (iai) o aJMUMttn socj 

MlcttlAa&bc^tf-efr. »OMRMPttl 5 0C 

J:tfMtRlLfc?99 2 oc*«IM1b*a>*aib 
ttVtaicAUM-T* (112) o ca>ttttaib£aa 
flMbtt»BB(cj:*v^^2dCI*, «SLI*PPSlz«fcy 

^fitr**a>fr*ttt. mi aaadftit*??? 2 0 

$ P P S iz J: y ** LT»*T4C t 

[0068] :o77^2ocos2 2 c iz©fl?ftmsj 

*tl,5 0CSftftMWf>lIL, H*L&1^3- 
^7«^2OCJ01 1 +±»A^6Byttl+T*»* 
»1 OCStt^WCt* (113) o Ca>«h#. 
5r2 0 0|z5HSttfHBi 9 0SMU «»HMSU*ti 

50Ct^U-^200f?gftl, 9 C?LT#sT 

»*WJlLrtt^f*itfc'*»«aii 0007^200 
i=»*Jp*rttaftat*lu*-a-* dS4) . :07 
7^2 0 c ^mmmmniz* y raj*s*i-ci**a>-c* 

» 1 HKao? 7-^ 2 o <h PB«|cttA1tK0)i|ttilcff ^ 
HXiffi-T'&o LfctfoT. !2 2C*««lt*Cii:J:« 
77*20Ct«»imBf1 5 0C<fc<DfS^3fc£*<it 

anuunmi 5oc^irMi?t!ii ocfcaa* 

£SB*GiG>ffiatiinx.&*u Wttok^v* 2 oc <t 
*>-tttbtf»=*a**i«. 

[0 0 6 9] C3LT««**lfeB»taiOCffc X 

>K:/U-h4 3 ociz«»tf (B«-&r) 

&**PKtttft*&a (B**r) £**yttw\ mb* 

2 4 o [z&lb 2f X cfc «» $ *i 

[0 0 7 0] Ja±RWLfc«»li/ fi fe1 > OCI=«fc*ttf. 

<aHt5ct^§^. *fc. aaanatri 50c 



«*lcJtLT»«*««3!i:ta>t-r*Ct36«'C**.'*. 

2 o c^mzLtzov^ mnwmi oc 

o-*Mb3^Hlcit3i**t*. Cttflu I liiWM 

[007 1 ] *fc. **W<Z)WiB«:»4<DjlllE«t LT 
(D«»a»5 0 0l=Ol*TttSr*. Hl2ttK4M 

oBonaaan* mi samus-oooiMt 
[0072] mi 2ic^-r c fc : 5i3. 5 O O I** 

mfi?Sm§H« 6 50it/<l/-5i700i ft&fftt 8 o 

oa, 8ooBi:$aiLt448i(t5 1 St; mm 

i*5i 5a>«a»iRia)B*jcE«**tS2oa)* — * + 
il/9 1 oi, £ — S^-;U9 1 0(&tt«f::EB**i4 2p 

n«iciB«**i*2oa>x>K^u— h9 3 ot, aa 

#5 1 5$«»tS2O©7^*5 2 0i^6«aS*l 
[0 0 7 3] **Jfft5 1 514. Hi 3 l^-Tcfc 51^ m 

0 OAtfcltB 00Bfci3»1 0>»&-T?«B LT 

£4x£o afflMfttteeof*. mi ^ss^ja>a<ss^ 
»»i 5oi:^si:, mmmm (■*■&■« 200 

Sfil (HSM*-**) y \s — A 6 0 0Afcd:tf6 00B 
(Bl 4MB) £fr&*a£*u B»HK0>n«W*7 
U-A6 00A6W60 OBt»»ftLfc«tt"CS»jM 

1 8oi=*y»»*4iT-(*4:ttoT^*. m^smfc 
cfct;«ar*. mi aaao>«aan3 ofe*i;tg4 o 
tn-o)*t»-ca***ir^*. b«pski*. a*r* 
aaaaatte 6oa>*a?L6 1 o*y-ay**ftje 
»»tti=»rts*t-ci**. mar*. :i(D$sm?L6i o<t 

06J:tf«a4 o£g|«l::«#JlB£2oa> 

aa-ett^LfcttB-c*^ h^uxai=*ya***ir 

[007 4] A6 0 0Afc«fctf6 0 0Bl4. 81 

*is«a>?u— ai ooa^h— a>*r»iz«by^aF*v 

Tl*£«> B1 4 (a) l^-fcfc 5 |C. 7 1/-A600A 

I*. iE*^a)«tt8M#ica»a)2o<Daa6 i 4AJ8 

^Lfc^ttSLtfey, 00 AO**!-!*. 

a*an&j:tfBa«i=£ y»«»4i«MitEtt 

*&1&o>n imnil) e ^ 0A*<M**iti>4o ^ 
fc. 7L/-A6 o o Aommizit. as*5i 5SM 
LfcBl^ai#5i 5$aa^ia]icSffi-r^>-^co^iP 

6 4 0 AJWBfiESilxTl**. Sfii56 1 4 A«h^S?L6 1 
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^Itl^^o ^U— A6 O O A0)g$I56 1 4A»li!c^f^. 

§16 2 8«^TL^. ^OS6 2 8^fi)t$tl 
'TL^^Hftffla)W9--f KlC|*dhSB6 1 2 A35«»ja**tT 

[0 0 7 5] 7l/-A6 0 0Blt Ell 4 (b) I^TF-f 
£51-. 7 L/-A6 0 O AO»6 2 8 <ttl-ri)l6 3 
8, 6 3 9 £{&l^r:7 U— A6 O O At H—JBttS- IT 
l>^o fgm?L6 1 OBi«»fl.6 3 6Bta>IHI=tt. « 

»R6 3o Ba>fi**!RiiaiiiziB«aF*tfcatta)3i6 

3 8i, «a<D»6 3 8 0)MfiSlCiBe4^«i»?L6 3O 
■B3b^&*«7L6 1 O B^fllt-C*CD«#j£*t*j*6 3 9 

[00 7 6] LTMf&Z*ltz7[s— A6 OOAt.6 
OOBli s 7 O O Al:M$^lf=i6 2 8 fcj: 

tf7U-A6 o o Bizi&mttifcMe 3 8 A<nffliJ*[Pi 

7U- A6 O 0 A|CB^**Lfc2O0)«*4?L6 3 0 
A^7U-A6 O.OBI:M4hfelHt[?l6 30Bt# 

Afc<fctf6 i OBCDS«igPT*S«?MMon^SiJ*i*^L 

5 0£&«. ZO)(i:^ v 7l/-A6OOA^4O0M 

6 1 2A<I:7U-A6 O O B0)4O(DdbSJ6 1 2BI1 
■tft-Pft&^LTBSHMSM* 6 5 0CD4O0)GS5 6 1 

5*»j»-r5 0 ftfc. c tic* y 

«jBaMSP*t6 5oa>2oo>asp6 1 4, 4oa>»aiB. 

6 4 0, _ 2 0<D«*Ml6 3 O, 3S®?16 1 0jWf2j£S*l 

[0 0 7 7] ftlS5 5 0fccty5 6 0[*, tf— vX* 
y»jjt**lTl*4. HI 3f=R"T ft 

mmte 5 oo^mdFie 1 oicTa*«-r 

*tTl>& e I1I5 5O0S1?L6 1 oic«^-r^®iz 

flMkOV 75 5 6**»fiE2FJh/Cl**. COM7556 
-TtfXffiKS 5 8 tttitt*. $ii5 6 0 0)*«?L6 

a>si»*«rr#xs»5 6 8 zj&m-t&o 

Coo 7 8] 9 7 o oi*. tfx^Fatiftrfc— 

lc«fcy^rtS*tTL^*. Eli 3 (z^-r^ aic «fe/<u— 

9 7 O O I*. jESJBOflEttfiMtlCffiJBG) 2 OOggU 7 1 
fiM* 6 5 0a>HBlcRlt&*tfc^ai7L6 4 0 <h^-®& 

ss^7 1 4<Dtom\zi* % mmnmntt e s o 



ztitz&wn e3ot m-<DM#oi&mi 730 

S^ttN^o C0)«»7L7 3 01*. «»RKffl«6 5 0 

«>«»fl.6 3 ot&izmmtes 1 5*«Ji^fRjizSii^ 

***t#X3M&1 2CSftt. 
[0 0 7 9] )fc£P8M*8 O O Al*. #X^S»rt— 

ic.fe.y»dt**trfey. hi 3 da*? iE*ratt 

a>tttt»*tlCjB»a>2 0<DJlffl8 1 4*}$^LfcfiMftlC 

M$*iti>l>o J*ffl*M*8 o o A<D«JB-r*aa>raH 

[ci*. mf&mm®#e 5 ocDHHdRtt&ftfcAame 

4 O kffi— (DtiLWzm— <D?L '(ASIA) 8 40fecfctf8 
4 24^rt**ltU4 0 SS&8 1 4tf)flffiljlr|*. 

S«?MKSiJ«6 5 0lZ»fifc**tfc«»?L6 3 O £H-<D 
KttO>am?L8 3 Oft<IMK£*l-Cl*ft. 3 
Ot, a»aKSB«6 5 0<D«S»?L6 3 0^^fZfflS{* 

5i 5*a«*iRiicjiji-r««»#xatti 20*4 

"To fr£P3i»8 O O Aa)iji?SISP«6 5 0(D^m?L6 

1 oizffi^-r^asi^i*. fl6(DaH«fey«t^asffl8'5 

4*<»fit**tTJ3y. CAUSES 5 4|Zl*. *g»CD¥ 
frttU 78 5 6ft<KJit34lTl*«. u(D'J?8 56 I*. 
«Jf{*5 1 5 fc LtcfiSlC. W»-rft-fe/5U-* 7 O O «t 

8 5 4(*. »fta>tt«ic»dt**ifc2oa>Aaia8 4 2 

1 2O<0»8 5 2-ca»**lTfey. Affl»*t 8 O O A 
I*. -«03fraTL8-4 2^&AfllMt(t^lKftffi8 5 4l= 

stAu «aFa>A»fl.8 4 2 3^6»ai-r«««i<i:or 

t^*. *fcSSP8 1 4^»fit44xn^ftl^ll» (Hi 
3+a>±»iT») (BfflIM Kl=ttdh«8 1 5^»dt* 

[0 0 8 0] ^aitt8 0 0Blt 2 ~2(DM 8 5 2 CD SB 
«*<K£4::£*l*l*TftSlS»t8 OOAiH-(Di« 
*LTl**. H^cLttl^ ASMBtt8 O OBt*lt A 
8 O O A-Cfl*a«»8 5 4 til«**tTl^l^» 
ft(D<iSiZ&^2 0C7)AiPA8 4 0£|S;^SJ8 54t^ 

2oo>ai-ea»**LT^*. 
[oos 1 ] 9 — £:J-;U9 i oi*. mi SIM® 9 — s 

**»yB-raj*iBT9 1 2$Bti^wi/-^7oo 

2 01*. »lS8tt«a>*«7U— K4 2'oi:EI-(D*t» 
ICcfcy. -fe/<U— 9 7 O O iH-®JBttlz«Sj3t**iT:L> 

[0 0 8 2] X> K7U— h 9 3 01*. 
> K?l/- h 4 3 o i J: y , IE;frff*(7>ffitt 
»»J3ffi»<D2 0(D«»9 3 4SS^Lfc^«lcm«^ 
^Tl^i>o H1 3 ^C:. H»9 3 43b^fi6**t 

Kiel*. OS159 3 5*<M**itl^. x>K7b-h 

9 3 Oli/«t^7 7^ 5 2 O^Ht^lSlwIi, -tz 
/<U— 9 7 O OlC^(t^ASJ?l7 4 0*<Dfl.l*JBjjt**L 
TLN^IV *^5. Hi 2lZ7f:-f&~>\zmnR9 
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3 2*jW&jSS*1**<* da>S*¥4?L9 3 2^(D^J*ICO 

[0 0 8 3] 77^5 2011 $lSffii07'^2O 
■i:B-C0»»H3j:y»rilS*fC^ft. 7 7*5 2 014. 

ti^ 0 Scdjs^5 2i (En 5#bb) o>***raw>M 
*-f Kici*att»5 2 2^»*ft*fcfiy. cans^a* 

5 2 2CH4. 2 1 ©***«tlt«*Wft*|fca). 
S524,' 5 2 5#ff2fiJc£*lTl>& 0 «52 4-itlfRR 

m$me 5 oodbsue i 5#**w«tt«ic»atS:h-c"" 

fcy. ?85 2 5 fi)^JPai^8 0 0 0 0 B(0[f2i 

4«icttfiHtM>tt6 5O0>osb6 i 52$*m#>&*ti 

%>h. 01 5 ICTF-T 7 7^5 2 0^1S1I3 

»»***u*aka6-r««»?L5 2 9«fcy«*wx*fci* 

[0 0 8 4] S4HMj(D^t*5 0 0!t B 5 |Z« 
^LfcXfliaiCcfc^Xfll 3iflNL4 0Sl3. 77^52 

2 0*»<««HK»«6 5 0, Wl/-^7 00, ft 
gStt 8 O O A§0§OTS±^OJ^!KllMti) (X 
Hi) . «»K««P4#6 5'0IC^fit-**LfcO»6 

1 5^£§^lc«tt&t;c<t*<-e£. jb^WSHIBSM* 

e 5 om&m%\zmm-?z>z.ttfvzz>&?izm5 2 4 

fccfctfS 2 5<7>ffifccfctffiiJIH£B3BLf::7 7* 5 2 0$ 

««»ft*<DiHHbtt«mi3*y»«-r* (xfi2) . 
izfeiti,^ 7* 2o$ppsi:<t y »j*iife**&MX 

[008 5] C©7 7* 5 2 0(Da2ffi5 2 2|CJ&«* 
tlf:l5 2 46«fctf5 2 5|::«fiHUMM*6 5 O COifbgfJ 

6 15 r ftfl]flStt8 O O A<7>£]gP8 1 5^£J!2fc«tf)& 
A/"C*SJIL. t5-S07 7* 5 2 0*H1 3*±«A^ 
6»y«l+TaM»«»5 0 0ft»^#lt* (Xg3) o 

co>fc*, -b/<u— *7 0orc3Mt«»»ii 9 0$s$ 
Is MRHfttte 5 o i-b/<u-ji 7 o o»tw»t 

00779 5 2 orcf^$*Q^TiB^<bS*±i^n$i±^ 

(184) . C07 7*5 2O*iH«btt«lil::«fcy» 

«**iri^a)i?, Si SlKfflG>7 7 9 2 o£mtf=is 

^^bg<Dii^lzfftNi|Ri®-r^o Lfc^ot, S524fc 
W5 2 5A<J|«BtSCtlcj:y7 79 5 2 0i:i«S 

4<DMRS^/h* <ft«C^lZj: yB«HK®»6 500 
Ott6 1 5*^LT«»«565 0 0lc«Jl*|R!iDff»A< 



*U*_£>;h,&o 7 7* 5 2 0±(*3b<HRffl"r^<D"C. 

«Jf{*5i 5ici4. a«*iRja)jE*a)«. ffiii^fS]<tM 

E^fRl (01 5*0>*W*G]) (7)ff*^iJD^.t>4x^o C 

a>fctf>. 9v^5 2oa>***Bia>«»rt«(z5/— ;u« 
[oo 8 6] &*Hlft5 oott, ca>xg40>8k(c j 7^ 

*52 O *5«fctfX> K^U— h 9 3 OfC^ffldFLS 28fc 

w«»?L5 2 9, 9 3 2»aLt«*t*. asptl 

5 2 81*. Ell 2(^^-Tcfc J 5[=. 77* 5 2 0(Dfi^:£ 

i^ftame 4 o£S***tt«izrai£S;K* 0 

IS. x> K^U— K 9 3 0lzt/^a]?L5 2 8 iH— »tt 

?16 4 O i: A8?L5 2 8 t Sl»t4o *9fl,5 2 B 

li. 77* 5 2 oa>teffiflraa>**T9Jiw. eii 51^ 

t77^5 20i Kit JtHtttt 6 5 O * t IZ J: y * 

*i^>^r B i5 2 6 < i:a*&'r^ci:3^Ae*H^o ska9 3 

2 14. X> K^L/— h 9 3 OOE! 1 2+^ai^3g : f-9 1 

«&-r«j:?rarit4*i*. mi 2+**i3tt«r*9^ 

95 2O01MI (BB«-&r) l-*7»»?LteJ:i;*» 
ft*^»*S*t*tf. »ffltt(*B*T«l=tt«* i *7 7* 
5 2 001*<hX **mi*B+±«M=tt«r*7 7 
* 5 2 0©**±»tX>K?l/- h 9 3 OOtB^SS^ 
9 1 2«II < tlC^^*H^o 

[0 0 8 7] Lti**llfcBI»W5 O 0(4. 7 

7* 5 2 0J3WI> K^U— h 9 3 OiZBtiLttltzm 
*4?L5 2 9, 9 3 2&£tf*tf?L5 2 8lzam#Xtttt 

«y#rt\ 2ctttjb*x*fci* 

1 2D*«»*rx*f=i*mb#xa)»Aai*j3«fct;*ttj 

K«tt^-ctt3S-r*;tfx»K5 5 8^5 6 sidfelb 
fcW«aizMft#Xfi«fctf*»*Xab««l4**iT. Jii£ 
x*;u*|z&»-T&o 

[0088] tt±KWLfc«»«asooiz«fe?Mi. ^ 

7*5 2o\zmmnwame 5 o«s«Hr**:it-ciR 
»#xo>aiB*<c-r ffiHB5 2 e if&m-tzzk&vz 

&o IBAI/%5 0 0*Jfl^f*ltfcftlC % 77^5 

2 oa>«Slbft*ii»]LT7 7* 5 2 o£iix$g£te*:(D 
■e. «»#xo>ai»sa-rffiM5 2 es^jaizi/^ur 

*c ccoffe. IHU5 0 0t>illXM 

a>«s»«ai o^*r*»*tB«<i:3«i*t»-r«cfc 
[o o 8 9] mmmvit. 77*520 <hs@»5 1 5 
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k\z& y&l£Ztii>&&l5 2 6 $jKi^**xro3SKi: Lf= 
[OO 9 O] JU±*feiSco||JSeiJ|c-3l>TiftMLfc*^ 

[O O 9 1 ] 

.k^ii, fflosiJ*ticia:itt»tvfc^^a!icmmjte*fci*a 

Jfe^E v5zl-;Hz1S it e,*tf = ^gp £ * ttT *« ft* 
4ft, *»m$ftfc*»l=«Ht-r*::4:j&«-l**4. 

[00 9 2] m*m2mm<DMnmmzxt\\t. ««m* 
ic^**tfc^«^spi-.fcym«jfe*f=i*B* ; Ev^.- 

©i«tt"*-*a*d»*. «Jn*<©»M*-f whs 
i+*=ia<«jn*©«ji*iflii=ftffl-r.*s»*jn*« 

[0 0 9 4] ft*«4GttO>JB*MI$&l=J::h.l*. «Jfi* 
fc««Mtt*» BJ|{ta>«JI;&l3l=&?feaaa&KJ*-r 

ss**»jBi=»iiw-* »im&i>mit-t 
[0095] *§£w<r>mnmmoM&yj%k\z i kii\z. m 

4«^«p©raPH«T(=<Dtia*-t*£«>-i?, saigas*-* 



[0 0 9 7] R*5l7Emo«3SBa6roSlit»ai=J:*v 
tf. ««Lfclkl=«tt*tl=tt*lnjl*Cfcl=J:y» 
»*«Hb*-H-Ci|Jlli*tt*w4:*«"C**. t£«fcy, S 

[Ha©tBm*ittiB] 

[HI] *»W©-SI««iLT©B*Mt»l OffirtS 
[0 2] Mi,l1 O0«&£fliit-r«KHH-Cfc«. 

[H3] ««ititff«n'5O0>»t-ii«fl«-r%MiftB-t* 
[1214] j&nm%n ocD®T®cD-aj*ffi^LT^-rffi^: 

[El 6] -tr/^L/— * 2 o oco3¥tef£®#ji 9 0$i*t 
[H8] BJBMMttM 5 5 0Acon«a* 

[09] utmtti o <D&i&m0ffi&&M*?z>wiwm 
[Hi o] S2Xftfl<Dft»MKaM oBa>#ta*«wr 
[0ii] ft3jttttiaKWtAi oc<7mti£«*vr 

[012] B4HSfe«a>^m/ : fe5 0 0(D^tS*^J^-r 

[01 3] i8ftv»5ooa)«i3B»«i^-r«KnB-cft 

[014] Bfffff JffiSW 6 50 7 U-A 6 O 

OAfecktf6 O O B<Dna»1»HT?ft4. 
[01 5] O O0)»t®0"C&£o 

10, 1 OB, 1 OC-KMtt 

12A, 12B, 12C, 12D-«»»XaB 

HA, 14B, 14C, 1 4D-Jftffla{t3SI» 

1 5 ■••»«{* 

20, 20A r 20B, 20C-r^ 

2 1 A, 2 1 B ••;«[«»« 
2 2, 2 2B, 2 4, 2 

2 2 C-J* 

3 O-iSII 

4 0-M 

5 0-ItS 

5 6 — 

5 8-#xaB 

1 OOA, 1 0 0B-7I/-A 

1 1 o-&nn 

1 1 2-OSP 
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1 1 4-fi« 

1 1 5, 3 1 5, 4 3 5— fifflJ 

1 1 5A, 315A r 43 5A-"db35 

115B, 115BB, 215B---£baJ 

i2o f i 3 o 

12 8-1 

1 3 5 A-JM4B. 

i 4 o—^&n 

1 50, 1 50A, 150B, 150BB- 
» 

1 5 0 C, 15 0 D-««?HKSM* 
1 8 0-ffi*HH 

1 9 0-#ttftf»] 

2 0 0, 2 00B-^i/-^ 
2 3 5-IAA 

2 4 0-*3?L 

2 5 2-» 

3 00 A, 3 O O B 



3 0 OAA, 300AB- 
300BA, 300BB- 
3 0 0 CA, 300CB- 



3 3 5- 
3 4 0- 
3 4 2- 
3 5 2- 
3 5 4- 
3 5 6- 

3 5 8- 

4 10- 
412- 
4 2 0- 
4 3 0, 



4 3 O A, 4 3 O C- 



434A, 4 3 4B---^iP?L 
4 3 5---dbaJ 

450 A, 4 5 O B— Byfe^Ei/a.— ;U 
4 5 



•its 



5 0 0- 
5 15- 
5 2 O- 
5 2 1 ■ 

5 2 2--|SM§i5 
5 2 4, 52 5- 
5 2 

5 2 8-->££P?l 
5 2 9, 9 3 2- 
5 5 0, 5 6 0- 
5 5 6, 5 6 6-'J^ 

5 5 8, 5 6 8— *TX»K 
600A, 600B-7 U — A 

6 1 4-KSJ 
6 1 5"-£jSP 

6 5 0-m«HKgp« 

7 0 0— -fe/*L/— £ 

7 1 4-a» 

8 0 O A, 8 0 0 B-'-zTiiPpiJW 
8 1 4-S6P 

8 1 5---diaJ 

■x> K^U— h 



9 10- 
9 12- 
9 2 0- 
930- 
932- 
9 3 4- 
9 3 5- 



4 32A-8SA, 



[0 5] 



■182 



• XII 3 



-X*S4 



II 5] 

615 522 526 521 522,520 
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